ABSTRACT Partial melting and slow cooling process was applied for Bi2Sr2Ca1Cu2Ox/Ag tapes prepared by doctor blade and dip-coating processes. During slow cooling in molten state, plate-like 2212 crystals grow parallel to the tape surface, resulting in a highly oriented grain structure of c-axis alignment. Such a textured structure improves the intergrain coupling. We also found that the cooling condition after the solidification has a strong influence on the transport Jc and Tc. The transport Jc at 77K and OT obtained so far is greater than 20,000A/cm2, although it is very sensitive to the applied magnetic field. At the temperatures below 30K, the tapes show excellent high field performance.
Another problem of the high-Tc oxide conductor is its low critical current density Jc. One of the causes for this low Jc is a two dimensional layer structure. Almost all of the superconducting current flows in the a-b plane and little current flows along the c-axis.
Furthermore, the current transfer across the grain boundary is strongly limited by the misorientation between the grains, reducing significantly the transport Jc in bulk polycrystalline materials. Those problems have led researchers to try to produce large single crystals or polycrystalline materials with highly oriented grain structure (texturing) in order to have sufficiently high transport Jc.
Recently, we have succeeded to produce highly oriented grain structure of c-axis alignment for Bi2Sr2Ca1Cu2Ox(2212) phase on Ag substrate by applying partial melting and slow cooling heat treatment for the composite tapes prepared by doctor blade process and dipcoating process.1,2 The tape has high transport Jc due to improved intergarin coupling. In this paper, we present further progresses in these processes, including the results of optimizing processing parameters to have higher Jc, the attempt of scaling-up, and coil performance test.
FABRICATION OF COMPOSITE TAPES
The appropriate amounts of Bi2O3, SrCO3, CaCO3 and CuO were mixed, calcined and heat treated to form the 2212 phase. This mixture was milled into a fine powder for subsequent processing. Oggnic formulations consisting of solvent(trichloroethylene), binder (polyvinyl butyral) and dispersant(sorditantrioleate) was then added and again milled together.
Using this slurry, the composite with Ag substrates were prepared by two different routes as shown in Fig. 1 . One is the doctor blade process, in which initially the slurry cast into a green sheet by doctor-blading and then the sample cut from the green sheet is layed on a Ag tape. The details of the doctor blade process were given in our previous paper.1 Another is dip-coating process, in which A g tape is directly dipped into the slurry to b e coated on both sides.2 The control of the layer thickness is somewhat difficult compared to in the doctor blade process.
However, the thickness cab be changed to some extent by adjusting the viscosity of slurry and/or by repeating the dipping.
EFFECTS OF HEAT TREATMENT CONDITIONS
The tape which had a layer composed of 2212 oxide powder and organic materials on a Ag 
FABRICATION OF LONG TAPE AND COIL TEST
The production of long tape was also attempted by a continuous dip-coating process as shown in Fig.5 .2 Ag tape 6m in length with a 50um thickness and a 13mm width was continuous coated by being passed through the slurry.
Then the coated tape was wound into a pancake shape, leaving a small gap between neighbouring tapes, and given a heat treatment of partial melting and slow cooling.
After the heat treatment, a myler tape was inserted along the gap, and the coil was tightened into a smaller diameter.
Finally, the remaining gap was filled with a special wax for fixing.
Coil performance test was done for the 64 turns small coil made by continuous dipping of Ag tape, winding it into pancake shape and heat treatment. Figure 6 and Table 1 show the coil and its parameters, respectively. The coil was put into the center of the 121 superconducting magnet in liquid herium. Before applying bias field, we measured the induced field by a hole probe at the center of the coil as a function of applied current.for calibration. Then, bias field was applied by superconducting magnet. Figure 7 shows the current and voltage curve for the coil in the bias field of 12T. Critical current Ic defined by the 10-13-m criterion is 230A.
The calibration of induced field vs. applied current gives 6,000Gauss as a center field at this current.
This value corresponds to that calculated from the coil parameters shown in Table 1 
